


GPS is Inefficient for
Urban Vehicle Location Applications

@ Requires line-ot-sight with 4 satellites
- Only 24 orbit the planet
- Buildings and trees frequently block out line-of-sight

- Long set up time (20 seconds to 2 minutes) for initial position-fix

@ Poor accuracy: 340 teet accuracy with 95°k probability if
in coverage (line-ot-sight)

@ Expensive differential GPS services can increase
accuracy
- $10 to $40 per month; and accuracies vary

- DoD is considering regulating differential GPS services for national
security reasons

@ Only tells vehicle where it is located. No one else knows.
Pinr;oint COrrmunications, Inc.
Ex Parte Presentation
PR Docket No. 93-61



.. /

GPS+Dead Reckoning+2 Way Radio+Modem+Airtime =
Very Expensive and Inefficient Solution

Cost to xmit location = $ 0.05 per location
Once a minute average =$ 3.00 per hour

$24.00 per day

Radio = $ 500
Modem = 200
GPS Rec. = 500
Dead Reckoning = 1,500
Total Hardware = $2,700
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PINPOINT'S ARRAY'" WIDE-AREA AVM SYSTEM

• Designed to operate in the high-noise environment of the 902-928
MHz band

Can share with other wide-area systems

Can share with local-area AVM systems

Capable of tolerating significant level of Part 15 operations

• Designed to meet high-capacity needs of IVHS applications

Pinpoint can support IVHS Initiatives requiring hundreds of
vehicles to be located per hour

wide-area traffic monitoring and control
traveler information systems
public and private safety
mass transit systems management

Pinpoint can serve up to 3000 position fixes per hour in a metro
area

10-250 times more capacity than other wide-area AVM
systems
Teletrac (35/second) would be consumed by needs of
police department in medium-sized city
SW Bell (4-20/sec) would be exhausted by a moderately­
sized taxi company

Accurate and high-capacity radloloc8tlon Is dependent on wide
bandwidth

ameliorate severe multipath at bandwidths greater than
12 MHz
radiolocation rate increases significantly greater than
increases in bandwidth

Ability to operate AVM over wide bandwidth on a time-shared
basis will increase overall spectrum efficiency of the band as
compared to narrower channelization

PR Docket No. 93-61: Ex Parte Presentation Mil] 4. 1994
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Dispatching Center (left) and Map Display (right):
Data Communications are TracknetTH Capable

Experimental System Network Control Center
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Mobile Application Terminal
(MAP) - TRACKNETM

Mobile Demonstration Unit



Portals Site
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Columbia Plaza Base Site



Views of Amtech Local
Area AVM Compatibility Test
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Forcing change in the vehicle location and mobile data communications industry,
PinpointTK Communications has invested more than three years of intensive research and
development to create the fIrst intelligent mobile data network. An intelligent mobile
data network integrates automatic vehicle location with mobile data communications
and offer revolutionary price performance over existing mobile technologies.
Intelligent mobile data networks will dramatically change the way individuals
communicate and manage business in a mobile environment. PinpointTK holds
authorizations for automatic vehicle location sytems in seventeen of the largest
metropolitan markets.

A pioneer in the mobile communications industry, Pinpoint recognizes the need for
low-cost mobile data communications is basic and broad and is sparked by widespread
commercial and consumer demand. The company's team of visionaries set out to fuel
the changes required to meet the basic market needs and demands.

Pinpoint is based in Dallas and is a privately-held corporation heavily endowed by
private technology investors that share in the vision of a nationwide intelligent mobile
data network and the benefits it will provide in increased mobile management efficiency
and elevated public safety. Pinpoint employs a technical staff of more than 30
engineers drawn from the land mobile communications and defense industries working
to bring its ARRAyr"I system to the public.

Pinpoint's ARRAyr"I network overcomes previous price performance barriers and sets
new standards for myriad of mobile applications. It achieves this by integrating the
functions of mobile vehicle location and message delivery into a single, low-cost
mobile communication hardware solution -- the TransModemTK

•

Pinpoint envisions applications that will enhance and further expand capabilities in the
area of fleet management, vehicle security, emergency communications, mobile two­
way messaging, mobile point-of-sale terminals and "smart car" systems that include
traffic, direction and routing information all at the driver's fingertips in support of the
Intelligent Vehicle Highway System.
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with the comments that a limit on maximum output
power over a specified frequency ranp is a more appro­
priate standard for this type of equipment. Accordinpy,
we are adopting a power output limit of 10 watts over the
frequency ranp 9-45 kHz and one watt over thefre­
quency range 45-490 kHz, as proposed by Oynatel. In
addition, we are requiring cable locating equipment to
comply with the AC power line conducted emission lim­
its for those devices that connect to the AC power line.

3. New Bands
55. In the Nolice, .we proposed to authorize the opera­

tion of Part 15 devices on a number of new frequency
bands, namely the frequency bands allocated to industrial,
scientific and medical (ISM) devices, 19 at higher emission
levels. These frequency bands are: 13.553-13.s67 MHz,
26.96-27.28 MHz, 40.66-40.70 MHz, 902-928 MHz,
2400-2483.5 MHz, 5725-5875 MHz, and 24.0-24.25 GHz.
As under the pneral limits, operation within these bands
would .not entail restrictions on channelization,
bandwidth, type of modulation, or type of operation. The
Commission stated that establishment of these new bands
would enable manufacturers to introduce new equipment
providinl major benefits to consumers and to take advan­
tage of new technologies without the need for Commis­
sion rule making.

56. A number of commenters Object to permitting the
operation of Part 15 devices on ISM frequency bands.
FAA indicates that allowinl operation of Part IS devices
on the (SM bands is a disservice to the public, as there
are many Government and commercial operations with
high powered transmissions within and adjacent to these
bands. FAA states that ISM bands allocated to the lOvern­
ment should riot become locations for concentrations of
Part 15 devices. Other comments. such as those of Allen­
Bradley and GE, express the belief that such alar.
number of Part 15 users might operate on the ISM bands
that the Commission mipt decide to implement restric­
tions on authorized ISM users to protect the operators of
Part 15 devices from interference. The League and in­
dividual ARS operators object to allowing Part 15 devices
within ISM frequency bands allocated to the Amateur
Radio Service, citing the possibility of interference both to
and from Part 15 operation. zo

57. GM, on the other hand, supports the use of the
proposed new bands by Part 15 devices. GM states that
the FCC should leave the decision of whether any hip
power transmission, be it from ISM equipment, U. S.
Government systems, or amateur radio, will cause inter­
ference to a Part 15 device to the manufacturer and its
engineering staff. SEIA, in its comments, states that Part
18 devices are allowed unlimited radiation in the ISM
bands, and, since both Part 18 and Part 15 devices are
regulated to protect authorized services, these devices
should be treated similarly with respect to emission limits.
Other comments from the manufacturers of control and
security alarm devices request that a new classification be
established under Part 15 to permit hiper emissions lev­
els for Part IS devices located in industrial, commercial
or business establishments. They indicate such an ap­
proach would be similar to the differentiation between
Class A and Class B computers. 21 In support of this
approach they indicate that spurious emissions from
transmitters in the authorized radio services are now
permitted at hiper levels than emissions from Part 15
devices. NTIA responds to these comments by statinl that

4 FCC Red No.9

the number of transmitters in the authorized services is a
small fraction of the number of Part 15 devices. NTIA
also states that interference from a licensed transmitter
generally can more easily be traced and eliminated than
interference from Part 15 devices because the frequency
and location of a licensed station are ordinarily known.
whereas it is more difficult and expensive to locate and
eliminate a multitude of Part 15 devices.

S8. We continue to believe that there are many possible
applications for Part 15 devices within these ISM bands.
The fact that these frequencies may not be suitable for
certain consumer devices is not a reason to prohibit Part
15 operation. We note that presently there are many Part
IS applications that are tolerant of interference or isolated
from potential interference sources. We believe that man­
ufacturers, if given the opportunity to use the (SM fre­
quencies. will develop many new and practical uses of
Part 15 devices. Thus, we will not restrict the use of these J /

bands by Part 15 equipment because of the possibility of V--'
interference to that equipment by equipment operating
under other rule parts.

59. We also believe that the probability that Part 15
operations will cause interference to authorized services
in the 15M bands above 900 MHz is low. First. the rate at
which radiated emissions are attenuated. especially from
interveninl objects, is quite hip in these bands. Second,
the potential for the Part IS device to receive interference
is much Feater than the potential for the Part 15 device
to cause interference. Because of the possible applications
which exist for viable uses of these bands, the proposed
rules are being implemented.

60. As for requests from SEIA that Part 15 devices be
permitted to operate with additional field strength in the
bands allocated for ISM operation under Part 18. we note
that Part 18 is an authorized service. Part 18 devices are
permitted to radiate without a limit on the level of radi­
ation only in those frequency bands in which (SM opera­
tion is the primary authorized service. Part 18 devices
operated in this manner are not required to provide any
protection from interference to other authorized services
located within the ISM bands. For this reason and the
potential for such Part 15 devices to cause interference to
authorized radio services located in the ISM bands. we are
denyinl SEIA's request. Further, we find that the request
by the manufacturers of control and security alarm de­
vices to establish a special classification under the Part 15
rules permitting higher emissions is beyond the scope of
this proceedinC. We also note that, in many instances, the
need for hiper emissions levels can be met through
operation under one of the authorized services. (n view of
the absence of interference protection for Part 15 devices,
it would appear that, wherever possible, operation under
the authorized services would be preferable to operation
under the Part IS rules. We therefore encourage parties
with need to operate RF equipment at higher emissions
levels than those permitted herein to seek authorization
under other provisions of ,)ur rules.

4. R4lItrided 8aJlds
61. F,equency Bads Desigruued as Resuicted. In the

Notice, we proposed to prohibit the operation of Part 15
intentional radiators on the frequencies used by certain
sensitive radio services. i.e., frequency bands allocated for
services involving safety-of·life or for services that utilize
very low received signal levels. 22 These proposed re­
stricted bands were coordinated with the NTIA prior to
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IVHS

IVHS America

Membership

Action

What Is IVHS?

IJdiIeIt VdD-Highway SysIrmS.~ t«tmklgies~ infonnarioo
~ 00IlI'IlI.Ili:a anroI, andeJeamni:s oomtined k) impove lmmpCI1atioo in !he United
SlaIeS.

IVHS Anai:a Barm-ptA fIQIcMinI lilt ICiaIIificamiarioo dillpa.~ and coordi­
naIlS fie devekJplmof~~ sysIemS it ft Unifieds.s. The associaliln is a
fedl:a1 adviuy amniar.e k) ft u.s. DtpIIIMofThnpwIbL

PiqxDBapiva IIaIlbrlalii.->' ofMIS AmrIica, alma wiIb ohr tIaIIpI1aIion. oommunica­
lin ameJearoni:s iOIslIy II1l!lDbers. C»al:r rnerrms iIr1ude local. SIBle and Uxbal flvemment
~ academic imIiIuIiIDn ta.d1SllO WilD.

The 1991 btamodal SwfD 'naIiipDl1IIiutFJliI:ZrIcy Aa (mEA) was~ ro "devek>p a
naIknIl duladillfnlXl1llDl sysIrm fa. eaIIDIlli:aIIy DIld, JID¥ides ft fOOlXlaliln for !he
Nilim ro~ it ft gkDI caxony, IIIl wiD JmYC JDlI* III1IflO(B it an encrgy-dlicm
nBHJ'." MiS Bft ooly way k) ldIieve dispi.

IVHS Goals • IInptMdSafety

• RalmIeoo,:aon
• IImasedn HiP'Quality MoIiJity

•Redml F..nviIomleJDIIJqJICt
.1qItMd &agy FJIi:iency
• A viaNe U.s. IVHS~

IVHSAreas

Making it Happen

Technology Designed
With IVHS in Mind

• AdvIIudTdi: MInqr:nm SyBlS (AlMS)
• AdvIrad TIIYdr.r IIDhllfioo SyBlS (A1lS)
• Adnrmi VdliZ CaIIrol S)'S11211S (AVCS)
• CcmJacial VdliZOpdims (CVO)
• Ad¥Irad Public T'rlnpcIWixl Sysans (API'S)

BuiIlq~nU III1CXIBdllI~ rod is oolypIlofftD\lG. We must use !he roads
we bIYe~ e&criveiy. The fIiIIl k) suIutliI,. rs:bed. muinum CXIIIJlUlabIe rolelance. The
envmll1lft11I1 air~ emilie k) ...Iiomc:kJged 1OMIways. PuIik InIl1sponaooo. whiil is a
viIbIe1ItmaIive.1a'IlIiI511qdy~ k) &Mn and..,.a1inia!dmeIrqlOlian reach.
ConIneIdal vehi:Ies Itacary..oounIy's goocB lRbeq skJ'Md down by nfIic oonp1i>n. weigh
SIlIIirn,..excessive~ ard lRumble ro QIIIIUica wIh alone '-= roost or the time.

~ has !heonly funcliooal cannuDIions soluIixl allhe~pDneaied 10 make MIS a
widespc:ad rraIity. Pinp>ilt's fOURiers designed the ARRAyrw net'tQk wilh IVHS in mind.



Advanced Tramc Management Systems
(ATMS)

ATMS is the building block of all IVHS functional areas. It will collect, use and disseminate
real-time data on congested anerial streets and expressways and will alert transit operators of
alternative routes. Dynamic traffic control systems will respond to changing traffic conditions
across different jurisdictions and types of roads by routing drivers around delays where possible.
Rapid detection of response to traffic incidents will be especially effective in reducing conges­
tion on expressways.

DRAWBACKS TO EumNG TEaiNoLoGy
Existing Approaches l"fJraetical

PINPoINT'S SownON

Loop Dett.aas
Chlcd Ortuit 1V
Si~

GlobBl Positioning SY*Jll (GPS)
Narrowband TW<rWay Radio

• Co6t and~ invesllIlent~
• Existing two-way conunm.ications CJIXioos too

tUdy and pcrfonnu:e and caplDty are limited
• Insaallaliat eibt IIl8DlIIlOOl

• InJegrad~le location and communications
fuIv;tioo over asingle nctWm

• Rea1-lime traffic mooining
• TW<rway, high-speed data communicaliom
• Integra:d AlIOOlaric Vehicle Location
• Responsive Demand Management
• 16gb suhuiber~ty



Advanced Traveler Information Systems
(ATIS)

ATIS provides infonnation that assists travelers in reaching a desired destination via private
vehicle, public transportation or a combination of the two. On-board navigation systems are an
ATIS building block. Infonnation will include locations of incidents, weather and road condi­
tions, optimal routes, recommended speeds and lane restrictions.

EXIiTING 'fix::HNOLOGY IN UsE TODAY

Communication

LocaIionlNavigation

DRAWBACKS TO EXIiTING 'fix::HNOLOGY

Existing Approaches Il1fJraetiaJJ

PINPoINT'S SoumON

One-way paging
Cdlular
Specialimi Mobile Ratio (SMR)

GlotlIllUilioning Sysran (OPS)
Dead Reckoning
Qo.bcBd Navigabooal CanpJur

• TJ"Il91Msim is netr.moogh, IlCI' is
there adequare bmdwidlh

• F. too cxpeosive - the drivel' won\ pay
• Locaing fiD:lioo unreliable fcf' urban IVHS
~

• Calctair time aDd \'dUcle equipment 100 high
• There is no imegna:d locaIioo ftmim
• The adJiacaure is inefficient fa MIS
~

• There is mnpIy nct emugb sysr.cm~ty
to handle themessaging~ of ATIS.

• Integraried w:hK:le locaIioo aod camnunicabons
fiD:tioo 0YC2' asingle oetwaic

•.Intqp'aItd AVL fiD:tioo 1bal peneU'ateS
wtm~

• Navigarioo widW GPS (J' siglllX)6t

• Two-way, digital datacamnunications that is
specmm efficient

• High-volume message handling capability
• High-speed dara tr'al91lissioo
• Fully automated c:meaget£)' alert



Commercial Vehicle Operations
(CVO)

Commercial Vehicle Operations are intended to improve the safety and efficiency of commercial
vehicle and fleet operations. cva, as pan of IVHS, will increase driver safety, expedite deliver­
ies, improve operation efficiency, improve incident response and decrease operational costs.

EXISTING 'fmINOLOGY IN UsE TODAY

Communication

UxalioniNavigation

DRAWBACKS TO EXBI1NG linINOLOGY

Existing Approaches 1"",Df:IiaJl

PINPoINT's SownON

One-way Paging
CelluIs'
Specialimf Mobile Radio (SMR)
Low Eanh Qbiting s.eJlites (LEO)

Global Positioning Sysran (GPS)
Dead Reckooing
0n-baId Navigatimal CoolImr

• Use c:il.EO lIId 00a saIdlite canmunications is very
expensive ao1 ~UII'diable in wbm lRaS

•eeuw., SMR R caidy lIKi inefficient fa
widcspral evo

•~ servm R umeliable in urban areas
• In-vdJiclc ecPPmem lIKi00a DClWaic COIDJXlIlelllS are

expcmi\'e wilb. saIdlile-based service

• Integred whicle locati<ll and commlJllicatiom functioo
CJVfX asingle nctworlc

• E.fficial \lie of spectrum
• HighcapDty,lowcait
• AccuraIe whicle location in severe urllan multipadl

enviramenlS
• Low-cait. in-vehicle equipnent



Advanced Public Transportation Systems
(APTS)

APTS applies advanced electronic technologies to the deployment and operation of high­
occupancy, shared-ride vehicles such as conventional buses or rail service. Technologies
from ATMS and ATIS in the area of communications, navigation and advanced informa­
tion systems are applied to AP1S. Developments in ATMS and ATIS will improve mass
transportation services and will be used to inform travelers in real time of alternative
schedules, costs or the most advantageous routing, for example.

Ex1sTING 'fix:HNOLOGY IN UsE TODAY

Coinmunication

Localion/Navigalion

DRAWBACKS TO ExImNG 1'mINoLooY

Existing Approaches l""raaicaJ

PINPoINT'S SoumON

One-way Paging
Cellular
Specialized MOOile Rdo (SMR)

G1obIl1UiOOning System (GPS)
ne.i Reckooing
0n-b0II'd Navigatiooal Cooquer

• 0mnunicaIi00sui locaboo ftmctioos via
saIdlite £ unreliable in urban area;

• Higbea;t
• Coomu:1i:ations am locaIion infr'sucture is

cady lDl riJom to inlpbnent
• Speanm am capDty limitations

• Imcgrad vehicle kx:aIion and canmunications
function over • nelWaK

• Acanre locabon in urtm area;

• TW<>-way, real-time, ea;t-effeaive data
COIIlIIUlicalioosui locaIioo monitoring

• Driver Bistarx:e ui seaJ'ity furttions
• Reel mooitaing infamaIion

- Integration of~di~,

custaner infamaIion and security functions


